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Abstractor JP1 0036432 

PROBLEM TO BE SOLVED: To obtain an ethylene trimerizatton catalyst which can give 1-hexene 
useful as a comonomer for a linear low-density polyethylene at good efficiency by combining a 
specified chromium-containing solid substance with a specified imide compound and a specified 
alkylmetal compound. SOLUTION: This catalyst comprises a chromium-containing solid substance (A) 
which is obtained by impregnating an inorganic oxide with a chromium compound and calcining the 
product and in which the chromium compound is in the form of an oxide, an imide compound (B) and 
an alkyl-metal compound (C). In the formula, d is 1-4; M is H or an {un)substituted metallic element of 
group lA, IIA, IB, IIB. IIIB or IVB in the periodic table; R<1> an R<2> are each H, a 1-10C alkyi, a 
halogen or an aryl or they may be combined with each other through a C-C bond to form a cyclic 
substituent. 
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m mm 

imm) x-fL-ytOHft-fbRjStCiOLLDPEtOS 

mtti9nj.^^mmMt (b) -i^vit-^mm/ 
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[ if 1 ] (A) ■? uMt-^mmnmitmmm 

Wih-thi'nj.^^mm'&t ( B) tibhkj); ( i ) 
ULi] (1) 




»«?SIA, I I A, IB, I IB, II IB^L<(i 
f^x^yyW?-. T')-}Vm. Xi±R». R'*i^-^ 

iMAh^m-f) x-TTs^tih^ s Yit-^imu (c ) T 

RpMX, (2) 
(5CPf'. p{iO<pS3(^T"*)0. q(i0^q<3(!0 

Sr^ t , Rfiiltfgia I - 1 0 (7)T;>^^ yt-Si ^mi.iixtz 
lWJy±2-«L., Xj±*«II^-, T;U3dr>'S, T'J- 

fc i 1 1. If 1 tcia«ii?)xf-p >c^Zft-{tM 
[00 0 1] 

l^L:^r^t'M-r^. $^tl¥L<ii, HmmitUx 
f-l-y (LLDPE) iOiSr4aty-7-tLT*ffl>5rl 
-'^^•fey J: < ISBt t a §x^Uy(^HiE-fbjtt 
fciV^ti^ffii^tx^i^y^HM'ftSilSKIig-t 

So 

[0002] 

[i¥3l5<?)iS»] x^i^y^HS^ftLt: 1 -'^'^f-fcy^SS 
-CJbS. «^i*f, Jou rna I of Cataly 

sis. 4 7. 1 97 ( \ 9n)m^wm(>2-2 

6 5 2 3 7^A^fgt;:{i:, 9uMt^. Ttv^J^^y 
t=J}< N^^x^yaf(7)x-r;Hk^3S*-f,5rSfit!iE 



S^:. mW6-23 99 20-§- 

)i'±m'{t-^m-i^^j:hm^m. x'm^s - 5 9 7 3 

[0003] 

mmmmti^oktmm} jou 

rnal of C a t a 1 y s i s , 4 7 , 1 9 7 
( 1 9 7 7) fcJ:tX!ftlg3S6 2- 2 6523 7^^^^gt 

^'nA ( I I I) MJ;:^ (2-xf-;^A.Jf-^;-yx- 
h) , i'nA ( III ) Nij;^ ( r-b-J-^wr-fe h-?-- 
. ^-oA (IV) Tb7:^h=3f;^H^^aii^f1f^ 

[0004] ^!t, ^m¥e-239920^mtiX 

mma - 5 9 7 3 2^iiffitfa«6io*ffi!i, mm 

:%-ftfeS!!)Jia:fc:MEOJ:3«rffifiiFSri?DA'ft^!fij 

mmmm<m^&itmm. mnm±mm 
[ 0 0 0 5 ] x3z.mmmMt ir . mm- 

3-1 2890 4^^A^fglCi4, h"n 'J H h x-x/L-^rE 
C£^t4>-o^'QA^i{t:t^E7;!-^;l-X{±;P-r ^.BSt ?r 

L, J!MvStt^%<, a/L-enU Htx-r;t.S:iSffii^ 
Kfcx-T;^&I^Si^t;:to^^A|mii, KH-^^R^)- 

izti ixmibx -^-■^k'^mmxh hfz»y.^ mm ^ifi 
[0006] :^mm±tmmmiz^?^x^j:^nfz'L<7) 

X'h'^. f«0@6«Iti:x-^VyoOZMjbKiE(:J:OLLD 
PE(?)Mf-t3^:/v-fc Lt^rffl^l -^^^ry^3?5* 

JR 'om^m^£mmizmrj:fmmt:^mi-i z t 

izhh. tii. ±lax^Vyi7)H»^t)!j!liMJrfflVTC^T9 

x^v y<^z«^t^Kl!gi-|, , 

[0007] 

J^#Ji'lt^w-^.5r•s^»s■fflv^■^:x^^y«Hfi^tR 
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[0008] m-h^mii. ( A ) i'viAit^m^mm 

-W^ ( 1 ) 
{00 09] 

Ut2 ] ( 1 ) 




[00 10] (jC*, diil ^4 ff>mScVS>i,, Mti* 

m. ximmwmmi A, i ia. ib, i ib. i i 
I u < fi I V Bmffmimmxiimmff)^s,7L 

Tiv^)vm. r^j-im. xfiiR', 

[00 n ] mz. ^fmf,z-y^yc-mzni<wmt 
[0012] ^mzuK^xm^ixt 

(i. Journal of Catalysis,? 
7, 348(1982). ibid, 82, 98(19 
83). ibid. 83, 346(1983), Adv 
anced in C a t a 1 y s i s , 3 8 , 4 7 
(19 8 5) t^lg^^/lTfc , Ztlhii^Wm^ 

[0013] *^HJ3tiJ3i,^tfi, oL^i-ym.-^mim 
[0014] *f6BJOD*Hlig^!|Ufc LTti. !^fc:llS-r 



[ 0 0 1 5 ] if.!. ^'oA'ft-&?i!It LTi±. mzWEt 

^xoyy^tifSii, tiivaf^ym^. «®iS. ^SiS. iiigsK 
Ks, m^^=^\^mmmimmi^mft:>ti. mm 
wi, ^'DA (III) V')x{7t-r^)!V) , -iJ'D 
A ( 1 1) -r h?^;^ ( ?7-r'J;u) , ^'oa ( i v) 
tV=^^X (M;;>t-^;l';^y;l'>(-f;^) . ^'pA (0) 
b';;^ C^yHfy) . ^-oA ( i v) rh^xb^vh*, 
9vJ>. (IV) T h^rDrfC^i^F. ^-nA ( I V) f 
Y^-fY^z^Y^ i^DA (I I I ) MJ>^ (T-bf-^l-r 
h) . i^nA (III) hU;^. ( N'j7;l':tn 
r-fe-?-;kr-trh-f-h) . ^'DA (III) b'J>!: (-x 
^^y)V^U7^^)i'7-^V^-\-) , ^'DA ( I I 
I ) h'JX (2, 2, 6. 6-f-b7.><f-yl'-3, 5- 

^r^y'Ji^-f-V) , ^'DA (III) hu;^ ( 1, 
S-rdfy'Mi—V) , ^'oA (III) hg;^. (2 

s-r^yj-j^^-v) , i?DA (I I 
I) h'j;^ ('^yv*-^y^T■fe^-^-^) , ^'da (i i 
I) hux (r-fef-zi^r-fc-r-b) , ^'oA (III) 

MJX (y^f-^l^rs K) , i^nA (III) MJX 
(i>>^^A,afi^;^rS H) , 7v-/t|g-^'DA. 7-y 

ik^r^'oA. mtm-^uA. &m-^nj.^ 
m-^oA. M-fi^r^'DA, 3'^-fbm-^'DA, 
imr.9uM.^ mt^xi^)V. ^'DA ( II I) fijx 

(T-fex-b) , ^'OA (I I I ) b'JX (7"Dt;t^^ 
-V) , i^nA (III) bUT, (7>P- b) . i^U 
A (I I I) h'jx (2-X-f;k's.df-t7x-f) . 9 
nA (I I I) Ml 7. {^Vit9 9^^-Y) . ^'DA 
(III) hUX (:t=^i^-2-Xf-;l.A,df-i?-/x- 
h) . (111) hUX (;t~ji-'<V^7X- 

V) . ^'nA (III) h'JX . ^'DA 

(III) hUX (XrTV-h) , ;?PA ( I I I) 
hUx (^kx-h) , 7nA ( I I) h'X (jj-l^x- 
h) , ^'DA ( I I I ) N'jx (^yy'x-b) , i?p 
A (I II ) MJX (-^77^^-^) , Wi?nA, BE 
K^'nA. ©gSffiifnA, >?nAA.:^t;-;<f;W,-),--;I^, 
HBI^t^'oA. S^'QAK^Un^A, 9uJ>M7y^- 
•^A, i/- t e r t ~7'-^-;l^^'0^- MfAW-?>it 
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[0016] 9uMt-^m'kmmmimn:.mwi-t t 
-^-m. ^ty^mi. i^m. mm. m*) 

it-^'i^'^immimcr>^iz i o t ii a 5r:^^ uti 

D AJI^i01IM%T' 0 . 0 1-10 m&%X'h . Mt 
L<«iO. 1-5*1%. ^^AzmL<liO. 3-3 

[0 0 1 7] *5|Bfltfcl,^-C(i, ;tOio«^LTff A>fl 

mt. mzmz^tihi>(r>x-ii^\,^ii\ mm. mm. 
L < ttis^-if^-r 5»Hm*T, ii'omK am. 

[0 018] mmmmmii. ^izmmtih&iv 

ti^vW, 4 0 0-1 0 0 ox:, i?iL<(±5 0 0-9 
0 O^t-ff^ra . mMS.i/^A 0 OiC*?S<^^li, ffl 

Srtll.Clfcj&^rl'^vv ^itJiLK*!l 00 Or^ 

^''tl'-fffaK^v^ iTt. i5^nWulii5^^-i 0 0 
mm. jf II L «i 3 0 ^i— 1 0 l^$rp1^T=5^ ^ . >5rfe, Mit 

[00 19] z<^xoi,zmmLt^:4^%mco^^j^-^tm 

[0020] *^Hgfci3l^-C(i, ±iBc^^P<ifflS?flit 

^uAmmmwii. ^(.mmizmtxMTtmm^ 
Tx-mmp'^ibrL^. mjtwm^rx'^miczi*)mi 

[00 2 n wmm^x:(nm.t.\i. 
ixii. mm^:i>^ox\^^i^^mm^ti><^)T^±^J: 

h']yym(r>^U7 ^ ymmifhfit, 

[00221 wtmm.rvmmt lx , MamfflM 



;S^W2 0 0-5 0 0°C. SFi L<(i2 5 0-4 5 0°C 

T\ ^JtD^lSiis-^i— 1 oomfg]. ifiL<ii30^^- 
l0Il?rB^^T=Sf9. sfc, M7S^!iiiB§coE^{i#fcftw? 

[0 0 23) ttc. wm<r)mmmmizti\,^xi±. ^-pa 
^^mmm^i^immmmizmmLx. mjimx 

TTlI-^-r -S. 3 1 J: •) . ^ , # 

tc«-rst«or{i=arv%*i. lasao-soo'c. js?^ 

L<{i5 0-2 0 0T;-C, S^:^^«5ii^l0 0Nf 
lOOkg/cmiT&O. ffiL<{iO-70kg/ 

<^f^(±, ^m.vmmi^x^ o ^ t lw 

[ 0 0 2 4 J ^ mmx.^uy^E.m'imx^w 

ii, xf-U>'*i'#^El-&v:t;()^^,3i7c3?iaMTt*>l.. 
(af T . xf-V y c?)ZM-ft:MXc?>-^ij>M^^-tS) S ^ n 

(0025] ^WM^Zii\,^xmm^i^i>^ 5 HWii-^il 
ii, TIB-)Ri^ ( 1 ) 
[0026] 

[^tSJ (1) 




[0027] i^^. diil-^4cr>mX'h^, Mii^ 

ximmnm^i A, ha. ib. he, i i 
I L < {± I V Bm<r>m.mm^^xiimmm<Dm7c 

T)V^)VT^, i\u*fyw^. TU-;l/a, X^R', R2 

■C*)&, Mm\izXt. -eu>f SH. l-^'ODXrV- 
1. 2-v;(/;l'5}?=Jfi^'f Sb', I-T'o^XtV-I, 
2-i''*/l^d<^W 5 l-7;l/;toxfy-l, 2 
- VfaVif-^i^A 5 K . 1 - h 'J 7;V:t -7';I^X7^y 
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- 1 , 2 -i^V7;l^*'df S 1 , 2 -i^'^'onXT- 

2-7t>'-2, 3-i^';»;k;J<^>-Y5K. 1 -i'^'n 
^^f-y-l, 2-i>■;^r;^,fdfi.^5^■, 3. 4, 5. 

-;^) ?V"f5N\ N- (t Hodfi') N 

[00 28] S^>t. N- ( hyj><^;t^>-ij;l/) vl^^ 
5F, N- ( f'J;'<-?-;l^i^U;L') i/h53>-^5F. N 

- {V*J:<-i-il'z^UJV) -2-7r>'-2, 3->'';«;l' 

"f-fVi^Ufl-) -3, 4. 5, 6-rN7t h'n7^';W 
SH, N- ( NlJxf-^Ui^iJyl') ■?U>fSK, N- (h 
ij-n -rnf yl^^-'J/l-) VU-Y S N- ( b'J - n 
-y^/Ui'V/l-) -71/^ 5 N- (h'J-n—N^i/ 

N- (t-fi~iW;^i-)Vi^^))V) -5'L'>f 5S\ N 

- {■JA^)V-^^i^)Vl^^}})/) VU>f 5 h\ N- ( n- 

^TV;i/i'';i<-?'/l'i'U;u) -eu-f s n- Cv-yi/';!/ 

-ek-f SK, N- (7x-;^yJ<f-;^>•l;;^) -7 

^l-) V^>f 5 N\ N- (p-h/W f-yt'i^K/U) 
vl^-f 5 N- ( b"j7x-;l^i^y;W) 5 H\ 
N~ ( huyf-zuf-y) -^V-f SK, N- (hUti'f- 

'fan. ^U'^i.-TV'f s h\ ■fMt'7A-7b'f s b\ 

[0029] r;-t-, ^s-YS^iii. -^^Y^i^kim 
i^mzii^ S Ffc I A/S, II Al^. r Bfe. I I B 

m. 1 1 iBmt/"ivBi^*^^a*x$*i.i.^Bi:co^ 

:^aX'-^Jtt-^ & . Wi.{f . I ARIZ 1 1 Am^(^^ 



mm. mt^mmcniiimi i B^M-ft-^ 
■^ssx'^ s „ iiiBmi vRm^mco^ 5 vit-^^ 

>>oij K^co 1 1 1 BMf I vsmio^m&mt-^ s 
1 1 Bjs.r/ 1 vBi^<?)^M»a-it^%i: I A. 1 1 A, I 

II Bm^om^ 5 F^t^^^^SJtB^^^eD. X. 

F y T'^/Pf-y fc F u F. F i;-^ y yf-zi^r/PS-'^A 

t FU F^iO I I I BStJf I VBKiO^Mfc F 'J Ft^f 
SF^t^!Bj*R]B5;^-li:S^fC-&lR-C&l>. flfls^fc 
ti, Pol yme r Journal, 24. 679 
(19 9 2) fcJ;*t(f, N- ( F y 7;l/=3f/l'v'J;U) V 
U-f 5 Fti. v>>f S FXtiiSvu>f 5 Ft F Ur;l^^ 
yl'i' U a y F * 3 S yft^iiFffSTT'SJC? 

ournalof Organic Chemistr 
y. 39, 2 1 (1974) tiWf, ^-?U>f £ F 
(i, -^l^f 5 Fi:ffieffii&xj'y-;l./>''jt^;i,;;^;f* 
^xF«ti-C=Srffiy-^^#ftTfSJB§-tT^m$iil.. 
[ 0 0 3 0 ] S F^C^Wffifflfifi, ^'oA^^tHlft 
JisSt-^W^ix^ ^'o AJIi^ 1 ^ yl-tL^f UT 0.1- 
1, OOQ^;l/3*-C*0, «Fi:L<iJO, 5-500 
t^t-SM. J:0»4L<ti 1-300 ^n-'^MX'h t . 
-f 5 F^b^ifecOffiMS**^ D AMl^ 1 -t/W^^T'l 0 . 

1 =ii)ymm<r)i^\f^mm.mm.ffi\-mt^ti 

■f . ^m<^^')'^~t:m^th. -yj. •(SfflW^'nA 
^t^!fel^;Wc*fLTl. ooo^;^3fi^®;^.&J^ 

[0031] 2ts|&0j]tfcviTf$ffl$ti§r;i^--^;i^#li-fl:; 

(1) 

RpMX, (2) 
(ittti, p{±0<pS3c7)i!tT'5i'9, q{i0Sq<3<7) 
mX'h-yX. U^tp + q{il-3comT'J>l., M(iU 
^i^A. ^^'■;T^>'n?A, Wp\ ^i'DyXfi7;I^5-'>A 
i^^L. Rii^^l-loo7;^^;^Sj;^)7i^^^l/s 
ISJyji^^gL. XtiTkUM^, r^Undfi.'S. T'J- 
yU«ai/"AoyyJIi^>!,^;^^|>if J; OiSfm^: laiJU; 

Sr^f) T'^$*ti.^t-^!B). x^ir;^5/^1?-y;^^wa 

[0032]±EHSl^(2) ^zii\,^X. ^^1-1 

mm. x^;i.a, T-nt^^s, 
i^^x3^^iy)vm. x{i3^-^'f■/^^#*tw^.^^ 

^F^i^S. xF^i'S. rF^i^S, X 
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[ 0 0 3 3 ] ^ii. ±ia-M5t ( 2 ) citji^T, m^k 

[0034] JiK-Mit ( 2 ) X'm^ii-lTil^li'^m 
■f-;l'iK5>'. h>J;<f-;pr;kS»>>A. h«Jxf-;WT;!' 

S-^A, hy>f yy-f-;l'r;l'S:i^7A. h'J-n-A. 
^i^)VT)Vi.-^J^^ ^U-n-:t^'f•;l'T/^5-'> 
A. h'J>'i?OA.;^>'ypr;l'S::i'>A, yj^tf-^l^x^;!/ 
T;J'S-'t?A. i/'xf-;l'7Jl'S-^At KU b', j^'-fy 
y^yl/r;l'S -'^Ab K 'J b' , i;xf-;l/T;l^S::i'>AX 
h^i'K, i''xf-;l/r;l/S:t'>A:7xy^J/'K, j^'i'^' 
Q's'^fx;l.7x-;t/'r;l'S-'>A, xf-;i/T;i'5:;>;7A 
xh=!t>'^cr'JK. i;'x^;l.r;WS-'>A5'PUb\ 
xf-;Pr;US A^n 5 K ^ VV^JVTiVi 

j^^ykryl^Sn'^A-tr^df^oi; K, xf-;!^T;l'S-»> 
A■teX^^'alJ^^ 7'f-;mi-S-'>A-t;^^^'aD 
xf-;mi'5-'>Ai^i5'nil >f yy^/mi^S 

til, m^(r>T)lirii'T)V^-^Mt^^t7^b 

, r;^=^r;^r;^ 5~'>A^t:-&!a^JiD*^^»-ri.Sr^t 
J)ET'^ I., M;itt\ ( 1 ) 7)i'^)V7m~'^Mt^m 

•^A • em, ■ 77its, wMm ■ 5jHm<^± 
i,zii, tfiMHS 62-26523 m-^j^m^mb 

2-148491 ^i^fgtCffi^K^ktV ^1, , MAiM^i: 
1 : 0. 4-1 : 1. 2, Sftb<{il : 0. 5-1 : 

1. O'Ch^. 

§a ^ at^JSttfiOffl*^ ii> h 'J Xf-zt-r/t- S A^ F U 



[0037] Tiv^iv^mit^mt^m^mi , ^ n a^ 
^m\m'Bjz^t.tii,9nM.m=ti'^MznLxo. i 

-10, O0 0^;t-ESST'S)D. ifiL<(i3-3, 0 
OO^/U^^S, iOif^ L<iil 0-2, OOO^/L-^ 

[0038] 3^^BJ}:?)x^W>(7)HS^tffl!iE{i. lifiei?) 

it-^mmmt Lx . mm^xmt^^i ^uzxm 

Ji^uytm^^itXEA^\:Kmi1t^o1Jmim 
htih. $,mi\,z\t^ fr#e5*&*i, ( 1 ) i?PA-g-^r 
mMm. riv^))^mt-&m. ^ s k^lmjjiikx^ 

A 5 bMt^av'xf-uy^^A-ri. , ( 3 ) ^uAis 

^■mA S hMb-^!|?!l2:^t^Mt^'DA^*|ilf*i^« 
ayfxf-vy^^ijiAr^, (5) ^'oA^-famiBJ^S: 

-^^mmm^zTiv^ivmAwm.. a s iqt&tiao'x 

ZbifiX'^ !>. X. ik^nm^li. ( 1 ) ^DA^^-|a 

^mmx-th. ( 2 ) r;kJf;i'^Jg^b^!|*jaix-^ 5 h 
ft-&^^&^tf?g?Sfc^' nA-^^[i]f|!^t)S^SAtl. , 
( 3 ) T/^dr;^^ia■^l:•^l)&#tf^^g{c7^A^^-[i* 
rnwm^ 5 K^i:^*S3^^A^i. . ( 4 > DA^:tiii 

mm-xth. t\^^:Hmi,z^^%m^mm:-th^ti)^ 
x'%h. t£ii. ^Ks^mM(r>m.-^\m\m^zwmt^ 

[0039] Zc^M^Jkirmm-thmcO. ^'DA^^tH 

miW(^mmmimzmm^m^^i}<. m^mmi u v 
hmtz'j, i^x^j^mmmmz^tii^aj^m'f- 

izmW-LXO. 001 v-r^o^yu— 1 ooS'Jt;!^, 
»^L<ti:o. 0 iv'f ^'o^;^— 1 osy t/i-c^?^ 

xtf, r^-v. -^y^:^, '^^■^■y, ^y^>, :t^'^' 

-Yy:tii'^'>'. yt>, •r*y, >'^'n'<y^'>'. 
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m^iziyh'a-iuthB^T, 'mtzmtz^^^ 

miXh^L^l^j:\.\ 

[004 0] :?nA-tl-|S«!ftlS. 5 Hb^^^ 

mTfi-^)i^m'{t-^^mk^'itm(r>^s,Mii- 1 o 

0-2 5 0"C. MtL<\±0-2 0 0'CX-ht, MM'^ 

ff)mmmmmmm^tit\ 0^-2 mrs. ntt 
<ii0'^-2mrsx%h, =5rfc. nmmmcot^xffim 
mi. ^ntyH^^mifxmoztmtiw t 
ti , mmmmmmmi±+^izm lt tj < c: t 

[0041] *f&HRfc:J;*tJf, ±m<^1(a<mm^ii-ki' 
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